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1 
INTF.ODOCT ION 
Low internal consistency, considerable instability over 
time, very limited predictive value, and limited degree of 
convergent validity are the typical deficiencies of personal­
ity scales. Evidence of these deficiencies is the large 
amount of remainder variance, the variance which is not asso­
ciated with either people or item characteristics. The 
largest proportion of this variance is attriôntable to person-
item interaction, the so called idiosyncratic response pat­
terns (Fiske, 1963, 1966, 1968; Turner & Fiske, 1968). Due 
to the functioning of this source of variance, the 
equivalency and comparability of different persons with the 
same score are doubtful. A fairly recent summary of validity 
studies (Guion and Cottier, 1965) indicates little validity 
in personality measurements. This situation occurs to a 
lesser degree in achievement tests, but even here the consid­
eration of response patterns has led to somewhat better meas­
urement (true score estimation) . 
For more than two decades, investigators (e.g. Cronbach, 
1946, 1950; Edwards, 1957; Edwards and Walsh, 1964a, 1964b; 
Jackson, 1967; Messick, 1967) have indicated that variance 
from response sets, variables identified as social desirabil­
ity and acquiescence, intrudes as a source of systematic 
error into the score obtained from personality inventories. 
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The responses of a person to a personality measure seem to 
involve response sets as well as responses to the content of 
the items. Recently, Edwards and Walsh (1964b) also pointed 
out that a high proportion of variance in personality 
inventories is attributable to individual difference in the 
tendency to use the center portion of a scale rather than 
using the extremes. Specifically, when subjects are offered 
three alternatives in responding to a question: "true", "?", 
and "false", they found that the tendency to use a "?" re­
sponse is a reliable characteristic of an individual and is 
independent of personality as measured by the usual scoring 
procedures. Within the connotations of acquiescence, the ex­
planation has been offered that a tendency to respond "true" 
to a positive statement or "false" to a negative statement 
contributes to error variance in personality tests. Other 
evidence indicates that acquiescence occurs more readily when 
items are weak in content (Trott and Jackson, 1967), or when 
subjects are uncertain (Peabody, 1964). 
Generally, there are two approaches to control response 
sets: (1) reduction cf the extent to which they are permitted 
to operate by controlling test items and response format and 
(2) assessment of the degree of their operation after they 
have occurred and then adjusting for them. Techniques of 
control and assessment of response sets involve partialing 
out response sets statistically, using balanced scoring keys. 
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using forced-choice response format, and differentially 
scoring for separate set and content components (Edwards, 
1957; Helmstadter, 1957; Messick, 1961; Webster, 1958). 
Despite more than a decade of intensive investigation in 
this area, neither the explanation nor the control of this 
phenomenon is considered satisfactory. In review articles 
(Sorer, 1965; Block, 1965) evidence is cited and questions 
raised concerning the explanations offered by the 
aforementioned investigations. For example, Scott (1963) 
strongly argues and supports with data that there are wide 
differences among individual's conception of the desirable. 
Figgins (1966) supporting Scott's position, found at least 
six viewpoints in social desirability judgments of MMPI 
items. She concluded that forced-choice format is inadequate 
as a control for social desirability at the individual level. 
Item reversal, the p-opular technique used for the control of 
acquiescence, has been severely criticized on methodological 
grounds by Liberty (1965) . 
This study proposes a normative model which takes ac­
count of the individual response sets in scaling affective 
responses. Both theoretical assumptions and psychometric 
properties of this model will be explored. The purpose of 
this study is to reduce the error variance, mainly the person-
item interaction, in attitude and personality measurement. 
The implication of a positive result of this research is a 
a 
procedure for obtaining and analyzing affective responses to 
statements contained in inventories such that the scale has 
meaning independent of content. Also the measure of a trait 
or attitude may be relatively free of certain kinds of re­
sponse biases. 
The first part of this thesis presents the normative 
model and its derivation. The rationale and conceptual 
framework behind the model will then be discussed, â general 
procedure for obtaining responses and data processing 
follows. The second part explores the psychometric proper­
ties in context of the model. Data will be analyzed and used 
to study the psychometric properties of the proposed model. 
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REVIEW OF LITERATURE 
As mentioned in the introduction section, response sets 
form a particular class of variables which have long been of 
concern to the psychometrician. Conventional studies and 
methods of control have been intensively reviewed by Edwards 
(1957) and recently in Berg's book (1967). More recent de­
velopments in this area can be found in Fiske and Pearson's 
paper (1970). Here we shall review only the previous re­
search which has direct implications for the development of 
the proposed normative model, and some of the more recent re­
search. 
Dissatisfied with Fechner's law and the fact that the 
intervals derived by Thurstonian indirect scaling methods are 
not equal, Stevens (1946, 1957, 1958), based on the 
psychophysical scaling results from his so-called "direct 
methods", asserted that subjects make judgments on category 
scales on the basis of how certain they are that there is a 
difference between a standard stimulus and another stimulus 
on the same continuum. In other words, subjects make proba­
bility judgments as to differences between stimuli. Support 
for this hypothesis came from the results of an investigation 
by Stevens and Galanter (1957). They studied the relation­
ship between scaling results from direct psychophysical 
methods and the conventional scaling procedures such as equal-
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appearing intervals and paired comparison using stimuli of 
both the metathetic class and the prothetic class. The 
judged position of stimuli derived from paired comparison and 
the direct method were linearly related for metathetic 
continua such as pitch. Prothetic continua such as 
brightness and loudness resulted in non-linear relationships 
between stimulus values derived by the two methods. Since 
the procedure proposed in this study uses stimuli homogeneous 
in intensity, it seems reasonable to assume that these 
psychological stimuli are analogous to metathetic stimuli in 
the psychophysical domain. On the other hand, they found 
that the equal appearing interval scales are not linearly re­
lated to the magnitude scales. The evidence seems to indi­
cate that when people make judgments of difference on catego­
ry scales, they are judging on the basis of certainty. 
Wernimont (1961) made an attempt to test Stevens* 
premise in regard to the matter of how judgments are made on 
category scales. Wernimont compared the results of paired 
comparisons, egual appearing intervals, and estimation of 
differences by having one hundred and eighty subjects scale 
statements of attitude toward the church. The so-called 
estimation of differences method is a category method devised 
to determine what effect the location of the standard stimu­
lus has on the judgments. In this method, statements were 
presented in paired comparison form with an eleven-point cat­
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egory scale accompanying each pair of statements. The 
subjects were directed to indicate which statement in the 
pair was more favorable to the church and also to indicate on 
the category scale how far apart two statements were judged 
to be. The scale value of each statement was computed by 
averaging the median responses to pairs of statements. The 
rationale for the use of the estimation of differences method 
was that it would test the hypothesis that subjects respond 
according to the proportion of the total area in a bivariate 
normal distribution that lies above the line passing through 
the points of subjective equality. This method is so con­
structed that the standard stimulus, or pivot point, is vari­
able in location on the scale depending on the nature of the 
items compared. 
The results of this study indicated that the same scale 
values are not found by three different methods, wernimont 
argued that the fact that a non-linear transformation of the 
estimation of differences scale values resulted in additivity 
in the paired-comparison matrix suggests that people do not 
judge the differences between statements on the basis of how 
different the statements are, but rather on the basis of how 
sure they are that the statements are different. 
It was also found that the distributions of judgments of 
scale values for extreme items determined for both the equal-
appearing intervals and estimation of differences method were 
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skewed. a plot of the scale values obtained by the judgment 
of differences method using a positive statement as the com­
parison stimulus showed that people tend to spread out other 
positive stimuli and to cluster together stimuli far from the 
comparison stimulus. Similarly, when negative stimuli were 
considered as the comparison stimulus, stimuli near these 
comparison stimuli were judged further apart than when com­
pared with positive stimuli. Wernimont suggested that this 
is what one might expect if probability, not degree, of dif­
ference were being judged. 
A follow-up study which validated the results obtained 
by Wernimont and investigated several data transformation 
procedures for producing an additive egual-appearing interval 
scale, was made by Goodrich (1962). He found that a non­
linear transformation of the egual-appearing intervals and 
estimation of differences data provided scale values which, 
when plotted against paired comparison scale values, showed a 
near-perfect linear relationship. This finding supported 
Wernimont*s conclusion that people do judge the differences 
between statements on the basis of how sure they are that the 
statements are different rather than on the basis of how dif­
ferent the statements really are. The results also indicated 
that standard score transformations were effective in produ­
cing additivity. Evidence for additivity was based on (1) 
linearity of relationship between paired comparison and 
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transformed egual-appearing interval scale values and (2) low 
intercorrelations between items across judges. That is, 
without the transformation, items near in scale value tended 
to correlate positively whereas items widely separated in 
scale value tended to correlate negatively. After transfor­
mation these correlations were near zero. 
In order to take the aforementioned response set into 
account when obtaining responses to psychological stimuli, 
Wolins and his associates (Johnson, MacKinney and Rolins, 
1963; Wolins and MacKinney, 1965) proposed a "judgment of 
certainty" method. The response format of this method re­
quires each subject to first indicate his judgment as to 
whether each of a number of psychological statements was fa­
vorable or unfavorable, agree or disagree. After this 
decision, the subject indicated how certain he was that the 
response chosen was the appropriate one. In their 1963 
study, the subjects responded by circling first "F" 
(favorable) or "0" (unfavorable) and second one of the fol­
lowing numbers: 50, 60, 70, 80 or 90. These numbers indicate 
the degree of certainty. When a subject is completely 
uncertain about whether the statement was favorable or 
unfavorable, he was instructed to circle both "F" and "U". 
The scale thus contained eleven categories from which the 
subject could select responses: he could select one of five 
levels of certainty after circling the "F" response; five 
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levels of certainty after selecting the "U" response or he 
could claim complete uncertainty by circling both "F" and 
"U". The transformation was made from the equal-appearing 
intervals by referring the numbers from 1 to 11 to a table o 
normalized ranks. This procedure "spreads out" the tails of 
the equal-appearing interval scale and "pushes together" the 
middle, so that differences between responses of 80 and 90 
are made bigger than the differences between the responses o 
50 and 60. 
Wolins and MacKinney (1965) proposed another response 
format where subjects use 99 ordered categories to indicate 
their degree of certainty. A response of 50 indicates that 
the subject is completely uncertain about his response. 
Cranny (1965) applied this response format to aptitude meas­
urement. He found that this format produced a more nearly 
additive scale than results obtained with the conventional 
procedures used in the standard test. The superiority of th 
modified test was shown by the marked increase in the magni­
tude of the item intercorrelations, by the finding that the 
item standard deviations were relatively less dependent on 
the item means, and the item validities were less dependent 
on the item means and standard deviations. In an empirical 
study using sociological variables as stimuli. Warren, 
Klonglan, and Sabri (1969) concluded that the judgment of 
certainty technique tends to answer many of the questions 
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regarding measurement errors and sensitivity of the test in 
sociological research. 
Recently, efforts have been directed to the study of re­
sponse variabilities as a result of instruction formats. 
Most of this research deals with endorsemental and judgmental 
response tasks. With five different instructional sets: de­
sirable in oneself, desirable in other, what others find de­
sirable, frequency, and harmfulness, Jackson and Singer 
(1967) had 240 males and 240 females judge 4 personality 
scales. Analysis of variance consistently yielded signifi­
cant main effects: mean values of scales, judgmental sets and 
subjects. All second order interactions were also found sig­
nificant. Jackson and Singer then suggested that interpreta­
tions of connotative properties of items based on only a 
single dimension, like desirability, might be insufficient. 
In another study, using a nine-point scale ranging from 
"extremely infrequent" to "extremely frequent", Jackson and 
Messick (1969) obtained judgments on 566 MMPI items from a 
sample of 111 male and female students on two sets of in­
structions. The first set stated that the task of the 
subject was to estimate the frequency of a "true" response to 
each statement. The second set instructed the judge to esti­
mate the frequency of occurrence, in a large number of 
people, of the trait or behavior described by each statement. 
The results indicate that judges can reliably distinguish 
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between frequency of endorsement and frequency of occurrence. 
They also found that at the individual level, judges showed 
very wide differences in their ability to approximate the 
consensus judgment of desirability, judged frequency of 
endorsement, and judged frequency of occurrence. Further­
more, the results indicated that some judges were very sensi­
tive to instructional sets, but some consistently 
approximated one or the other regardless of instructions. 
Accumulated evidence seems to suggest that such strategies of 
judging are potentially useful in obtaining information about 
the judge. 
Within the traditional framework in studying the social 
desirability variable, Edwards continues to use direct rated 
social desirability scale value (SDSV) as an empirical cri­
terion for research. Recently Edwards (1969) used 90 trait 
terms to investigate consistencies in "evaluative" or social 
desirability responding in self-description and also 
consistencies in trait responding. One of the findings is 
that the percentage of students not answering a trait in self-
description is considerably larger than the percentage of 
students not rating the trait. This indicates that more stu­
dents tend to be cautious when asked to make a judgment about 
themselves than when they are asked to make a judgment that 
has no self-reference. It was also found that percentage 
answering true, P(T), tends to increase with the SDSVs of the 
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traits. The product-moment correlation between P(T) and SDSV 
is .92 and is fairly typical of the correlations previously 
reported between these two variables (Edwards,1967). The 
signed first factor loadings of these single item scales are 
linearly related to the intensity or SDSVs of the scales, a 
finding that is consistent with the results obtained by 
Edwards and Walsh (1963). These results continue to indicate 
that social desirability prevails in both endorsing person­
ality statements and in making judgments about personality 
statements. 
a methodological treatise by Webb, Campbell, Schwartz 
and Sechrest (1966) suggests another approach to the measure­
ment problem. Although the book deals with social science 
generally, the methods presented have important implications 
for psychometricians. The authors of this book identified 
several classes of sources of invalidity of measurement. 
Within the class of error from the respondent, they include 
subject's awareness of being tested, the role chosen by 
subject as appropriate to the particular measurement situa­
tion, real changes in subject produced by the measurement 
itself, and response sets. A second class of error is 
investigator effects, especially in interview situation. The 
final class includes various imperfections of sampling. 
These authors have advocated that unobtrusive measures be 
used to eliminate the set reactions from the respondents. 
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However, the difficulty of controlling sample and stimuli 
used in the unobtrusive measures may introduce a different' 
class of error variables. 
The evidence for response set is overwhelming. Howevar, 
it is hoped that this literature review makes it clear that 
it is not a simple phenomenon and that there are no good 
methods for dealing with it. This situation may have arisen 
from asking questions in an ambiguous manner, and the fact 
that psychological scales for measuring personality and atti­
tude are not based on theory. Perhaps response set can be 
better understood in the context of a theory based scale with 
roots in classical psychophysics and perception. 
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DEVELOPMENT OF THE SCALE 
The Normative Model 
The conventional scaling model which follows Thurstone's 
theory may be written as an additive model: 
Y. . = a-tla. -3.1+e.. with e.. ~ WID(0, cr^) 
1,1 ' 1 J ' ij ij e 
where o:^ is defined as the location of person i on a scale 
and Pj is the location of item j on this same scale. The 
constants, a and b, are scale parameters, where a is arbi­
trary and b is positive. This model implies, among other 
things, that person i's response will be largest when stimu­
lus j is located at the same point as he is and that this re­
sponse will decrease linearly with the distance between the 
stimulus location and the location of the person. If the re­
sponse, y, is made according to an equal-appearing interval 
scale (EAI), the intensity of the response to stimuli of 
varying locations for a person with a moderately favorable 
attitude may be depicted as follows: 
Eesponse 
Intensity 
T , 
(Person's tnie score) 
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Thurstone's theory indicates, for example, that a person with 
a moderately favorable attitude will endorse a moderately fa­
vorable statement more strongly than will a person with a 
strongly favorable attitude. 
This model is cumbersome in that the usual statistical 
procedures are not applicable. For example, one cannot cor­
relate two stimuli of different scale values because the re­
lationship would be non-linear. This cumbersome aspect of 
Thurstone's model may be circumvented by avoiding stimuli of 
moderate scale value. If the stimuli are stated extremely, 
then one may write the model without the absolute value: 
y.. = a - b(a. -3.) + e. . where e. . ~ NID(0, ÏJ 1 J xj e 
If one adjusts the responses for the negatively stated stimu­
li, then a person's score is estimated by 
n _ _ 
Z Y /n = a-b(a -p ) + e 
This is the model Likert (1932) might have written, if he 
were so inclined. It was less fashionable to write explicit 
models 40 years ago. In this case both a and b were defined 
by scoring the responses to stimuli "1" through "5" where "5" 
indicated "strongly agree" and "1" indicated "strongly 
disagree". 
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Using this model Wernimont (1961) and Goodrich (1962) 
presented a group of stimuli to subjects in all possible 
pairs and had them judged using an egual-appearing interval 
scale, according to the difference in location between the 
paired stimuli. The first number on this scale, or number 
one, was labeled "no difference in attitudes" and the last 
statement, or number eleven, was labeled "as far apart as is 
imaginable". Number six was labeled "some difference", with 
the rest of the numbers not labeled. These unlabeled catego­
ries can be used to indicate various levels of differences 
between the two stimuli. This estimation of difference 
method enabled one to assess the extent of additivity derived 
from such EAI scales. It was observed that scale values 
derived from comparing all stimuli with stimuli from opposite 
extremes of the scale resulted in non-linear relationships 
between the sets of scale values. That is, when two 
unfavorable stimuli were compared with a favorable one, the 
difference between these unfavorable stimuli appeared small 
relative to the difference derived from direct comparison of 
the two stimuli or comparison of these two stimuli with an­
other unfavorable one. These results are depicted as follows 
where and are favorable stimuli (F) and and are 
unfavorable stimuli (U) : 
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Scale values derived 
from using , an 
unfavorable stimulus, 
as the comparison. 
1 _ _  
"3^  
S4 + 
u 
/ 
u 
Scale values derived from using S^, 
a favorable stimulus, as the 
comparison. 
These results suggested the hypothesis that people were 
judging something other than location differences. Again 
extrapolating from Thurstone's model, it was conjectured tha 
people are basing their judgments on the proportion of area 
in the discriminai dispersions that lies above the point of 
subjective eguality (P). Thar is. 
i^jj'k 
2-? 
where ? is the point of subjective equality, is the vari­
ance of oerson i*s discriminai dispersion, and s., and jk 
S.,. are how stimulus j and j' are perceived on occasion 
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This may be depicted as follows: 
It is assumed that the subject's responds in proportion to 
the shaded area, the area in the subjects discriminai 
dispersion that lies above the point of subjective equality. 
Using the transformation implied by this model, the previous­
ly mentioned results appeared much more additive. Further 
results in this psychophysical area obtained by Johnson 
(1963) suggest that these transformation results are 
comparable to results obtained from paire' -^mparison and 
direct magnitude estimation procedures whereas the tradition­
al SAI procedure results in a type of non-additivity which we 
mentioned in the previous sections. 
^ Given these psychophysical and scaling results, the 
applicability of this method to attitude and personality 
measurement was considered. The transformation c' category 
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responses to normal deviates is consistent with contrast 
effects discussed by Helson (1964). That is, according to 
Helson, the difference between contiguous stimuli tends to be 
magnified relative to difference between stimuli separated by 
space or time. Thus, the procedure does have some relevance 
to general psychological theory. 
In the context of personality or attitude theory, it is 
assumed the two stimuli involved are the person's perception 
of himself, and the position of the stimuli on the scale. Of 
course, it is necessary that the position of the stimuli be 
on one extreme or the other of the scale in order for this 
procedure to work. Formally, the model is: 
(X.-Sj2 
Y r - exp (  — ^ —  )  d x  
v/âr 0-^  2 a? 
where is the position the person perceives himself, 
S. is where stimulus j is located, and is constant j — 
across people, and 
X. is the independently and normally distributed 
stochastic variability associated with person i's perceptions 
of the stimulus at k different occasions. 
The reader should note that the parameter a is sub­
scripted with i. This implies that the size of the 
discriminai dispersion is associated with the individual. It 
was considered necessary to subcript this parameter because 
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considerable variability was observed in the way individuals 
use a category scale. That is, some individuals use scale 
extremes frequently whereas others avoid the extreme scale 
positions and respond mostly with moderate values. Given 
this variability, it is necessary to assume that the varia­
bility associated with various stimuli in a domain is con­
stant within an individual in order to estimate the variance 
for an individual. If the transformed value of an 
individual's response is 
_ i^ - \lk 
ijk Ci 
then the score for a test is, in terms of expectations, 
n P. - S. 
assuming ~ NID(0, ) 
The u. tends to distort the estimated score since 
— 1 
people with large discriminai dispersions will get relatively 
moderate scores compared to people with small discriminai 
dispersion. (The reader should note that people with large 
discriminai dispersions would use the extremes of the scale 
less often than people with small discriminai dispersions.) 
The linear function of 0"^, » can be estimated by operat­
ing on the transformed responses, Z.. : 
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Z Z 2 _ ( z Z )2/n 
j=l ^  j=l ^ 
n P. - S. n P. -S. 
2 { )2 - [ z (^^)]2/n 
0=1 1 3=1 
ZP.ZS. 
[ZP? - (ZP )2 /n] + [ZS% - (zs )2/n] - 2[ZP S - ; "I ] 
1 1 J «]  ^_tJ  ^
Since ZI^ - (ZP^)2/n = nP^ - nP? = 0, 
zs% - (zs )Vn = Kj , 
J V J 
ZP.ZB. 
ZP.S. - ^ ^ = nP.S.- (nP nS )/n = 0 , 
1 J n 1 J 1 C 
Z Z 2 - [ Z Z ]2/n = k2 / cr? = a2 
0=1 ^ 0=1 ^ ^ 
Thus 
1 0 1 a 
— p. - s. 
Since K. and S are constant across subjects, —==—is 
o J K. 
\ - J 
an estimator of P, . 
— 1 
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The Conceptual Framework 
The fundamental assumption is that a common scale can be 
derived for all psychological measurement which depends on 
judgements. It is assumed that the same process is involved 
when a subject judges the intensity of a stimulus, the 
favorableness of an attitude statement, the applicability of 
a self descriptive statement, the best answer to an objective 
test item, or the effectiveness of a worker, etc. 
The following assertions of Tucker (1967) seem applica­
ble to our point of view: 
Human judgments and differences between individuals in 
making these judgments appear to enter the process of making 
optimal decisions in two major areas of considerations. In 
the first area there is the problem of measure to be 
optimized. This may be a function of values and preferences 
of individuals. The second area involves the nature of oper­
ating systems and the laws of relations in these systems. 
Differences between individuals which exist in the perception 
and understanding of such systems influence the perception 
and interpretation of information available to the person 
about the present state of a system, about the dynamic 
changes and movements taking place within a system, and in 
the relations between a system and its surroundings (or 
environment). Further aspects of these differences between 
individuals are in anticipated effects that may result from 
possible actions. Such judgments, undoubtedly, affect the 
optimality of subseguent situation Undoubtedly the 
judgmental processes of individuals lie in some structured 
field, more complex than all being alike and not so diverse 
as to be chaotic. Knowledge of the structure of individual 
differences in the field should be important to the use of 
human judgments in optimal decisions, (p. 157) 
It is obvious that people use response scales relative 
to some frame of reference. This frame of reference may be 
24 
personal (idiosyncratic) or it may be situationally deter­
mined. In most real life situations it is probably both. In 
general it would seem that people who use the low end of a 
scale tend to crowd together stimuli which are low on the 
scale and spread out stimuli which are near the middle of the 
scale. Similarly people who use the high end of the scale 
tend to crowd together stimuli which are high and spread out 
the middle stimuli. This response set leads to the conclu­
sion that an individual's response variability is a function 
of one's stand on the issue concerned. This is one of the 
reasons why we adjust a person's response score by his own 
response variability. 
We also postulate that ego-involvement plays an impor­
tant role in inventories of affective responses, such as per­
sonality scales and attitude questionnaires. Considerable 
evidence from earlier research has shown that persons who 
adopt extreme stands are more likely to be highly involved 
than those with moderate stands (e. g. Sherif and Cantril, 
1947) Objects or events toward which we hold strong beliefs 
are frequently the events toward which we feel most strongly 
and in which we are most involved. Ego-involvement in the 
intensity of attitude and attitude measurement have been 
intensively investigated (Sherif and Cantril, 1947; Sherif, 
Sherif and Nebergall, 1965). Recently, Bieri (1967) 
advocates that similar concepts can be advanced to the field 
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of personality. One important link between the field of 
social attitude and the field of personality is that both can 
involve dimensions along which judgments are made and that 
these can reflect greater or lesser degrees of affective in­
volvement in relation to these judgments (Berkowitz, 1960). 
A number of years ago Kelly (1955) proposed that the study of 
personality may be considered to be the study of attitudes 
toward self and towards others. These ideas all suggest that 
the proposed normative model can be applied to both attitude 
and personality scales. Since intra-individual differences, 
as well as inter-individual differences exist in various 
aspects of personal traits, different degrees of ego-
involvement may prevail. To the extent that ego-involvement 
produces small values, and broad use of the extreme scales, 
it may be necessary to estimate cr^ conditionally on the item 
domain. This means that cr^, an individual's discriminai 
dispersion, is dependent on the trait being measured. As a 
result, it may be necessary to estimate a person's score on a 
particular trait by estimating his response variability from 
responses to stimuli of the particular trait scale. The al­
ternative result is that response variability is constant for 
all traits for each individual and cr^ need be estimated only 
once. 
It is assumed that a person uses his own standard as a 
frame of reference during the judgmental process in 
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responding to a class of stimuli. The standards of the 
subjects and the stimulus values of a. particular scale are 
supposed to lie on a continuum. From results in studies of 
psychophysical scaling (Eyman and Kim, 1970), cr^ may veil be 
part of the function of the placement of a person's standard 
on the continuum. When a person's standard is either clear 
to the left hand or to the right hand side of the scale, 
discriminai dispersion of that person will be small due to 
some kind of contrast and assimilation effects in the process 
of perceiving. On the other hand, when the person's standard 
lies around the middle section of the continuum, his error 
dispersion will be large due to lack of commitment to either 
end of the scale. Anchoring effects have also been obtained 
in studies of social attitudes (e.g. Hovland and Sherif, 
1952; Zavalloni and Cook, 1965; Hotter and Rotter, 1966; 
Walsh, 1968). These all indicate that midrange stimuli are 
most susceptible to displacement effects. Besides the se­
lection of relatively extreme statements for scale construc­
tion, we think that by adjusting a person's scale scores by 
his own response variability will result in a more adequate 
arrangement of persons along a trait continuum. This stan­
dard score transformation is devised to take care of the 
tendency on the part of some people to over react to the 
stimuli and use the extreme categories extensively. 
The conceptual criteria proposed to evaluate the model 
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are additivity and discriminant validity. Additivity cannot 
be proved in the sense that a null hypothesis cannot be 
proved. However, the smaller the measurement error and 
smaller the sampling error of a statistic, the more likely it 
is that deviations from the model will be discovered and 
qualitatively understood. Small measurement error is 
achieved through obtaining a large number of responses per 
subject and small sampling error of a statistic is achieved 
through obtaining a large number of subjects. It is antici­
pated that the mode of responding and the transformation ap­
plied to the numerical values assigned by the respondents 
will reduce the person-item interaction and ego-involvement 
variance. 
The General Procedure 
A set of homogeneous and rather extreme statements, 
including both positive and negative statements concerning a 
certain personality trait or attitude object, is presented to 
subjects according to the following directions: 
"On the following pages are statements about you, your 
belief, attitudes, and opinions. Your responses to these 
statements may help other people to better understand you. 
There are no right or wrong answers to these statements. We 
want you to indicate your own opinion or belief about each 
statement." 
"You may be uncertain in many cases how to respond to a 
statement. In order to take account of this we want you to 
write a number from 1 to 99 (inclusive) in the space before 
28 
each statement. If you are sure you agree with the state­
ment, write 99 in the space provided; if you are sure you 
disagree with the statement, write 1 in the space provided; 
if you can not decide if you agree or disagree with the 
statement, write 50 in the space; use numbers between 51 and 
99 for a statement with which you agree. The closer your re­
sponse is to 50, the less certain you are about your re­
sponse; the closer your response is to 1 or 99, the more cer­
tain you are about your response. In order to help you keep 
these directions in mind, it may be helpful to refer to the 
following scale." 
1 50 99 
disagree uncertain agree 
Other forms of these directions include "Like-Dislike" 
or "Favorable-Dnfavorable" instead of "Agree-Disagree". 
This choice of scale was based on two considerations: 
(1) If response set is to be controlled by assessing it as 
part of the measurement procedure, one should give it 
opportunity to occur. A 99 point scale should present ample 
opportunity, (2) Although it is not expected that small dif­
ferences in response in the middle of the scale will be reli­
able, the theory suggests small differences in the extremes 
of the scale may be reliable. That is, the original re­
sponses (numerical values from 1 to 99) were non-linearly 
transformed. The numbers from 1 to 99 were used as if they 
were cumulative proportions. These "proportions" were 
referred to a cumulative standard normal curve ta.b3e and the 
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corresponding normal deviate was recorded. For example, a 
response of a value of 1 is transformed to -2.33, a response 
of 50 is transformed to 0, and a response of 75 is 
transformed to .68. After this transformation, all normal 
deviates were multiplied by 100 to get rid of decimal frac­
tions. For those negative statements, the sign of the normal 
deviates were changed so that a negative response to a nega­
tive statement corresponded to a positive value. All subse­
quent analysis are based on these normal deviates rather than 
the original 99-category responses. 
After these transformations, the standard deviation for 
each subject was computed. That is, each transformed re­
sponse was treated as an observation and the standard devia­
tion of these "observations" was computed. Each subject's 
mean transformed response score was then divided by his own 
standard deviation. This adustment of a person's mean score 
by his own response variability is based on the rationale 
discussed in the previous sections. The adjusted score is 
expected to be a better estimation of a person's true posi­
tion on a certain trait or a particular attitude. 
The Hypotheses 
The transformation of the original 99-category responses 
to normal deviates has been previously explored and no 
further investigation of this transformation is considered 
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here. Rather this research is directed at evaluating the 
validity and reliability of scores when these scores are 
adjusted by individual response variabilities. 
Since intra-individual differences, as well as inter-
individual differences exist, various response patterns may 
be reflected in an individual's responses to different trait 
scales. That is, the response variability, cr^ , depends on 
the particular trait and the individual responding. 
The adjusted score is a ratio of two statistics both of 
which are subject to error- Both the numerator and 
denominator has error proportional to the number of items in 
the measure. The unadjusted score has only one source of 
error. Therefore a decrease in reliability is anticipated as 
a result of the adjustment. 
On the other hand the adjustment should result in a de­
crease in the amount of irrelevant bias in the measure. That 
is, response variability is considered as a trait independent 
of the traits usually assessed in personality and attitude 
measurement. In this sense the adjustment should result in 
an increase in validity through controlling this irrelevant 
source of variance. This increase in validity may not be 
reflected directly by simple correlational techniques but 
should be reflected in such coefficients corrected for meas­
urement error. 
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METHOD 
Subjects 
Responses were obtained from one hundred and eighty-
three units of subjects. Each unit includes three levels of 
managerial personnel. They are plant managers, department 
heads, and foremen. The foremen group was further divided 
into two subgroups, namely foremen plus (F+) and foremen 
minus (F-). The department head designated F+ and F- by 
selecting from his direct subordinates, foremen, the one he 
regarded as most effective (F+) and the one he regarded as 
least effective (F-). A total of 732 subjects were involved 
in providing data used in this study. These subjects are all 
employees of a nation wide company with various plant 
locations!. 
Subjects responded to measurement scales according to 
instructions similar to the one described in General Proce­
dure section. Responses to the 99-point scale were then 
transformed into normal deviates. These normal deviates were 
multiplied by 100 to get rid of decimal fractions. The signs 
of responses to negative statements were reversed. 
1 The author is indebted to Drs. Leroy Wolins and Arthur 
C. MacKinney, co-principal investigators of Management Devel­
opment project, for furnishing the data on which this study 
was based. 
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Measurement Scales 
Three measurement scales were used in this study» The 
first measurement scale includes four personality scales. 
The second measurement scale is a rating scale on which five 
personal traits were rated by subjects. The third measure­
ment scale is a behavior check list. Both department heads 
and foremen responded to this list to describe the managerial 
style of department heads. These three measurement scales 
are presented in Appendix A, Appendix B, and Appendix C. 
Four personality factor scales were derived from factor 
analyzing a 434x434 correlation matrix based on a sample of 
549 subjects. These 434 personality statements were adapted 
from the California Psychological Inventory. The multiple 
group method of factor analysis (Thurstone, 1947) was used in 
this study. Factor loadings were rotated orthogonally by 
varimax procedure. Four factors, which have more items 
loaded, were used to construct four personality trait scales. 
The first scale has seventy-eight statements. High loadings 
on this factor come from statements such as "Life usually 
hands me a pretty raw deal" and "It often seems that my life 
has no meaning". We may call this factor "Willingness to 
admit bad things about oneself". The second factor, which 
was used to construct the second scale, has twenty-nine 
statements. High loadings on this factor come from state­
ments such as "I am a hard and steady worker" and "I usually 
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expect to succeed in things I do". We called this scale 
"Achievement Oriented". The third scale, which is derived 
from the third factor, has twenty statements, such as "It is 
hard for me to start a conversation with strangers" and " I 
doubt whether I would make a good leader". This scale was 
named "Leadership Oriented". The fourth scale which is based 
on the fourth factor, has only eight statements. High 
loadings occur for statements such as "I am apt to show off 
in some way if I get the chance" and "I like to boast about 
my achievements every now and then". We named this scale 
"Boastfulness". 
The second measurement scale is the Personal Traits 
Bating Scale. There are six items in this scale. Except for 
the first item, which is related to intelligence, each item 
has a personality related title with phrases describing the 
nature and characteristics of that particular trait. For ex­
ample, item H reads: 
"Leadership orientation and related qualities Productivity 
of work habits, flexibility, ability to organize, leadership, 
ability to carry out responsibility, adaptability, planning 
ability, and potential for advancement". 
This rating scale can be seen in Appendix E. Ratings of item 
one in the scale were not analyzed in this study. 
The third class of measurement scale is a 60-item ques­
tionnaire. These 60 items are concerning about the 
management style of department heads. Both department heads 
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and foremen responded to this set of items. The original 
questionnaire has 112 statements. The 60 items used in this 
scale were selected from the original questionnaire by 
clustering a 112X112 intercorrelation matrix. These 60 items 
are presented in Appendix C. They appear to measure overall 
attitude of the foremen toward their department heads and the 
overall attitude of the department head toward himself. 
Responses to these three measurement scales were 
collected in the Manager Development project from the sample 
described in the previous section. Instructions similar to 
the one given in the section of General Procedures were used 
for obtaining responses. 
Procedure 
Before analyzing the personality inventory data, three 
attitudinal factors were used in a pilot study to investigate 
the relationship between response variability and the object 
measured. The three attitudinal factors are time factor, 
actual environment factor, and ideal environment factor. 
These are essentially general factors derived from three 
scales administered to the 183 department heads. In the 
first scale the department head is asked to indicate how much 
time he devotes to various managerial activities, in the sec­
ond scale the department head is asked to describe both his 
actual environment and what he considers an ideal environ-
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ment. He does this by responding twice to a group of state­
ments describing work environment. The items on each factor 
were randomly partitioned into two sub-groups with egual num­
bers of items. The standard deviation of each person's re­
sponses to items of each sub-group was computed. Thus, there 
are 6 response variability indices for each respondent. A 
6X6 intercorrelation matrix was then calculated by treating 
response variability indices as observations. The within 
group and between group correlations were used as an indica­
tion of the inter-dependency between response variability and 
the particular trait or attitude measured. 
The result from this pilot study indicated that response 
variability does depend on the particular trait measured. 
This finding led to a formal test by using personality trait 
scales data, although there were four personality trait 
scales resulting from the factor analysis of CPI statements, 
only the first three scales were applicable and were used in 
this part of the study. The fourth scale was dropped because 
there are only eight items in that scale. We doubt that four 
statements, one half of the total number of items in that 
scale, would be enough to estimate response variability 
reliably. The first three personality trait scales were all 
randomly partitioned into two sub-scales with egual number of 
statements each. Thus six sub-scales resulted. 
Standard deviations of each individual's responses to 
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each of the six sub-scales and each of the three total scales 
were computed. It should be remembered that response scores 
used to calculate standard deviations are normal deviates 
scores, which are the transformed scores based on the origi­
nal responses including numbers ranging from 1 to 99. This 
transformation procedure was presented in General Procedures 
section. Tor each individual, there are nine standard devia­
tions, one from each of the six sub-scales plus three from 
total scales. These standard deviations were called response 
variability indices. A 9X9 correlation matrix was calculated 
by using response variability indices as variables. This was 
done separately for three groups of subjects, namely, one 
matrix for department heads, one for foremen plus and one for 
foremen minus. 
as reported in the previous section, there were 183 
respondents in each group. In this stage of analysis, we 
used data from 159 subjects in each group for calculating the 
9X9 correlation matrix. Six subjects did not give complete 
responses. Other subjects, who were eliminated from further 
study, were those who had zero standard deviations or whose 
standard deviation was close to zero. The justification of 
doing so is that a person who responded consistently with a 
certain number to all statements in a scale, probably was not 
responding to the statements. It is meaningless to use this 
zero response variability for estimation. Another possibili­
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ty is that the person had a very extreme stand on the trait 
or issue measured and used the most extreme response category 
all the way. If this is the case, there is no need for an 
estimation of the true stand by adjustment. We regarded 
these cases as special cases requiring separate consideration 
and processing. Since the observational unit used in this 
study was the work group consisting of two foremen and a de­
partment head, if one member of the group had a low value, 
the whole observational unit was eliminated. 
The obtained 9X9 correlation matrices provided indices 
for testing the degree of inter-dependency of response varia­
bility and the particular trait measured. If the correla­
tions between standard deviations derived from different 
traits are systematically heterogeneous, then standard devia­
tion does depend on a particular trait. If the non-diagonal 
entries of the correlation matrix are homogeneous, then the 
standard deviation does not depend on particular trait meas­
ured. 
The mean score for each of six sub-scales and for each 
of three total scales also were calculated. For each indi­
vidual, each mean was divided by the corresponding standard 
deviation. Thus for each individual, there are six sub-scale 
standard score indices and three total scale standard score 
indices. A 9X9 intercorrelation matrix was calculated based 
on 9 standard score indices. Another 9X9 intercorrelation 
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matrix which used the normal deviate transformed scores as 
variables was also calculated. The correlation between two 
sub-scales which belong to the same trait scale was used as a 
reliability coefficient of the scale. Each scale has two re­
liability coefficients. One is derived from normal deviate 
scores. Another is derived from standard score transformed 
scale value which was adjusted by response variability. 
These two reliability coefficients were used to evaluate the 
change of the property of reliability due to the transforma­
tion. 
Plant managers' responses and foremen's responses to the 
six-item personal traits rating scale were used as an exter­
nal criterion for the validity study of the normative model. 
Again, rating scores are normal deviate transformed scores. 
Since there is only one item for each trait rated, no adjust­
ment was made for the rating scores. The response variabili­
ty and mean ratings, which were calculated across subjects, 
were reported to give some general idea about the nature of 
the criterion variable. 
The responses of the department heads to four CPI per­
sonality factor scales, both before and after adjustment, 
were correlated with rating scores from plant managers and 
foremen separately. Since we assumed that department heads' 
self-descriptive responses were subject to response bias and 
ego-involvement distortion, we expect that the adjusted 
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scores will correlate with the criterion higher than the 
unadjusted scores. The rating responses of department heads, 
who rated the six traits of foremen, were used as an external 
criterion for evaluating the validity of foremen's self-
descriptive responses, both adjusted and unadjusted, to four 
CPI personality factors. We also expected that the validity 
of the adjusted scores will be higher than the unadjusted 
scores. 
The responses of department heads and their foremen to 
the Management Style Questionnaire were used to make another 
evaluation of the property of validity of the adjusted scores 
scale. Department heads' self-descriptive responses were 
correlated with their foremen's responses to the same set of 
items which described department heads' managerial style. K 
comparison of two correlation coefficients, one derived from 
scores adjusted by response variability and another from nor­
mal deviate scores, will indicate the change of the validity 
of the scale due to the adjustment by the proposed normative 
model. It was expected that the adjusted scale will be more 
valid than the unadjusted scale as a predictor. 
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5ES0LTS 
These results are directed at three interdependent 
issues: 1) the dependency of an individual's response varia­
bility on the class of statements he responds to; and the 
effect of adjusting an individual's score by his response 
variability on 2) validity and 3) reliability. These inter­
dependent results are integrated in the discussion section. 
The 6 by 6 correlation matrix from a pilot study of the 
relationship between traits and response variabilities is 
presented in Table 1. It is clear that the response 
variabilities of the two measures of the same trait are 
highly correlated. The correlation coefficients are .81, 
.81, and .73 for three factors. On the other hand, the cor­
relations between variabilities of the different factors are 
substantially lower. This evidence seems to indicate that 
the response variability, S , depends on the particular 
trait, as well as the individual responding. 
The results of the correlational study of the relation­
ship between three CPI personality traits and their respec­
tive response variabilities are presented separately in Table 
2, Table 3, and Table 4 for department heads, foremen plus, 
foremen minus, respectively. Again, all three sets of data 
show that the response variabilities of the two measures of 
the same trait are highly correlated. The correlations be­
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tween S 's derived from different traits are systematically 
heterogeneous. This indicates that the magnitude of Si does 
depend on the particular trait being measured. 
since all four sets of data clearly indicate that Si 
does depend on the particular trait being measured, the pro­
posed analysis of variance using a single estimate of S 's 
for each observation was not done. Here the author would 
like to point out that an analysis of variance table can be 
easily constructed by applying the methods described by 
Kavanagh, MacKinney, and Holins (1971) to the correlation co­
efficients presented in the tables. However, in this case 
the matrix is small and the results seem apparent without 
further summarizations. 
In Table 5, intercorrelations between ratings of five 
personal traits by plant managers and department heads' own 
responses to four CPI personality factors are presented. The 
CPI data were collected approximately six months before the 
ratings were made. Thus, these are predictive validities. 
However, the samples consist of current employees rather than 
applicants for employment. The correlations between the 
standard deviation and the mean, and between the standard de­
viation and the personal traits ratings were also presented 
in this table. This table compares the increase and decrease 
of validities of the CPI scores before and after the adjust­
ment by usine ratings as the criterion measure. The improve-
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ment of the validity after the adjustment of CPI scores by 
the response variability is shown by the following increase 
of the correlations. The correlation between the plant 
managers' rating of Human Relations and CPI Factor II in­
creased from .12 to .19. For plant managers' rating of Moti­
vation and Factor II, the correlation increased from .07 to 
.20. For ratings of Motivation and CPI Factor III, the value 
of the correlation "increased" from -.25 to -.31. For 
ratings of Achievement Orientation and CPI Factor II, the in­
crease of correlation is from .09 to .19. For the ratings of 
Achievement Orientation and Factor III, the value of the cor­
relation coefficient "increased" from -.26 to -.30. It also 
can be seen that there are some decreases of validities after 
the adjustment. Since the original correlations before ad­
justment are not significant in these cases, substantial de­
creases seem to be relatively rare. It should be pointed out 
that the value of r must be higher than .1548 to be signifi­
cantly different from zero at .05 level when the degrees of 
freedom are 160. 
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Table 1. Correlations between response variabilities of 
seasures of three managerial factors (department heads, N=183) 
Factor I Factor II Factor III 
12 12 12 
1 
Factor I 
2  . 8 1 1 1  
1 .1718 .2493 
Factor II 
2 .1700 .2737 .8098 
1 .1005 .1047 .5168 .5137 
Factor III 
2 .1471 .1279 .4851 .5020 .7281 
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Table 2. Correlations between response variabilities of 
measures of three personality factors (department heads, N=15 
Factor I 
Factor I Factor II Factor III 
12 12 12 
1 
2 .6541 
1 .1807 .1775 
Factor II 
2 .3225 .2637 .5080 
1 
Factor III 
2 
.2879 .4258 .5429 .4877 
.2853 .3070 .6736 .5129 .6659 
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Table 3. Correlations between response variabilities of 
measures of three personality factors (foremen plus, N=159) 
Factor I Factor II Factor III 
12 12 12 
Factor I 
2 .7909 
Factor II 
1 .3338 .4073 
2 .5306 .5442 .6595 
Factor III 
1 .3809 .4391 .5870 .5090 
2 .4109 .4159 .5524 .5543 .5643 
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Table 4. Correlations between response variabilities of 
measures of three personality factors (foremen minus, N=159) 
Factor I Factor II Factor III 
12 12 12 
1 
Factor I 
2 .7873 
1 .3631 .3655 
Factor II 
2 .3229 .3980 .6461 
1 .3688 .3818 .6027 .4524 
Factor III 
2 .3642 .4059 .5639 .5536 ,7509 
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The intercorrelations between ratings of 5 personal 
traits by foremen plus and department heads' own responses to 
4 CPI personality factors are presented in Table 6. Only the 
correlations between factor II and ratings of the 5 traits 
are significant both before and after adjustment with the ex­
ception of the correlation between CPI factor II and motiva­
tion ratings. Table 7 presents the interrelationships be­
tween foremen minus' ratings of department heads' personal 
traits and department heads' own responses to 4 CPI factors. 
The highest absolute value of r in this correlation matrix is 
.1451 This value is not significantly different from zero at 
.05 level for the degrees of freedom of 157. 
The results presented in Table 5, Table 6, and Table 7 
all seem to indicate that department heads' own responses to 
4 CPI factors are more consistent with the ratings from their 
superiors than the ratings from their subordinates. One pos­
sible explanation for this is that the plant managers as a 
group have small and more homogeneous response variabilities 
in comparison to the response variabilities of the foremen 
group. The means and standard deviations (response 
variabilities), which are calculated across respondents are 
presented in Table 11, It can be seen the response 
variabilities for the plant managers is in the order of 50*s. 
But for foremen, these values range from 71 to 99. The 
reader should be reminded that 5 rating scores are 
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transformed normal deviate scores and have not been adjusted 
by their response variabilities when calculating 
intercorrelations. 
Since two groups of foremen—foremen plus and foremen 
minus-were designated by department heads before the 
collection of data, it may be more meaningful to combine the 
data of two groups of foremen in the process of analysis for 
the purpose of this research. Thus Table 8 presents the 
intercorrelations between ratings of personal traits by de­
partment heads and all foremen's own responses to 4 CPI 
factors. There is apparently no correlation between personal 
ratings and CPI responses both before and after the proposed 
adjustment. 
The correlations between the four factors before and 
after adjustment are presented in Appendices D and E, for de­
partment heads and foremen, respectively. 
Table 9 presents the values of the split-half 
reliabilities. Factor IV is eliminated from this part of the 
study because there are only 8 items in this factor. After 
the adjustment, the reliabilities all decrease. These 
results may appear somewhat less encouraging. However, this 
decrease in reliability is expected for two reasons: the 
values contain (1) measurement error, and (2) operate as sup­
pressor variables. The original reliabilities, those ob­
tained before dividing by S , contain irrelevant sources of 
49 
variance. If this source was removed one would expect the 
error variance to be proportionally larger. 
Results of an empirical test of the goodness of fit of 
the proposed model are presented in Table 10. The department 
heads' responses to the group of items describing his own 
managerial behaviors correlate .21 with the responses of the 
best foremen before adjustment. The value of the correlation 
between department head's responses and his worst foremen is 
.07 before the adjustment. After adjusting the response 
scores by the individual respondent's response variability, 
the correlation increases from .2083 to .2128. Another cor­
relation increases from .07 to .12. The expectation that the 
correlations based on the adjusted response scores will be 
higher than the correlations derived from the original scores 
before the adjustment is confirmed. The improvement in the 
consistency of responses to the identical behaviors from dif­
ferent individuals is encouraging and in the right direction. 
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Table 5. Intercorrelations between ratings of 5 personal 
traits by plant managers and three indices derived from de­
partment heads' own responses to 4 personality factors (N=159) 
FCR Human Quality Leader- Motiva- achieve-
Mean Relations Hindedness ship tion ment 
Fcr(1) -.028 -.039 -.056 -.103 -.133 
Std(1) -.115 -.043 -.077 -.067 -.087 -. 116 
Adj(1) -.048 -.046 -.089 -.126 -. 151 
Fcr(2) .116 .010 . .056 .070 .085 
Std(2) . 359 -.093 -. 115 -.066 -.135 -. 107 
Adj(2) .185 . 102 . 128 .204 ,190 
Fcr(3) 
Std(3) 
adj(3) 
- . 0 1 1  
-.051 
.013 
- . 1 2 0  
-.045 
-.038 
-.098 
-.130 
-.015 
-.163 
-.246 
-.083 
-.306 
-.255 
-.056 
-.296 
Fcr(4) .136 -.036 .152 -082 -.004 
Std(4) -. 165 -.034 -.075 ,032 -.006 -.007 
adj(4) .109 -.051 . 128 .036 .001 
Note.—Fcr{1) means factor I unadjusted mean score. 
Std(1) means standard deviation of factor I scores. Adj(1) 
means adjusted mean score of factor I. 
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Table 6. Intercorrelations between ratings of 5 personal 
traits by foremen plus and three indices derived from depart­
ment heads' own responses to 4 personality factors (N=159) 
FCR Human Quality leader- Motiva- Achieve-
Mean Relations Mindedness ship tion ment 
Fcr(1) -.038 .025 .021 -.017 .022 
Std(1) -.115 .046 -.020 -.019 .032 -.046 
adj(1) -.002 .053 .031 .020 .016 
Fcr(2) .197 .111 .145 .115 .149 
Std(2) .359 -.068 -.063 -.122 -.034 -.123 
Adj{2) .223 .161 .206 .111 .205 
Per(3) -.042 .017 -.043 .002 -.019 
Std(3) -.011 .042 .021 -.046 -.027 -.069 
Adj{3) -.047 .015 -.068 -.032 -.089 
Fcr(4) .040 .012 .064 .090 .052 
Std(4) -. 165 -.018 -.039 -. 122 -.079 -. 110 
Adj(4) .012 -.016 .012 .060 .048 
Note.—?cr(1) means factor I unadjusted mean score. 
Std(1) means standard deviation of factor I scores. adj(1) 
means adjusted mean score of factor I. 
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Table 7. Interrelations between ratings of 5 personal traits 
by foremen minus and three indices derived from department 
heads' own responses to 4 personality factors (N=159) 
FCR Human Quality Leader- Motiva- Achieve-
Mean Gelations Mindedness ship tion ment 
Fcr(1) .002 -.038 -.019 -.046 -. 135 
Std(1) -.115 -.093 -.100 -.127 -.105 -.047 
Adj{1) -.050 -.059 -.081 -.071 .071 
Fcr(2) .003 -.022 -.038 .002 .031 
Std{2) .359 -.037 .032 -.024 .062 . 122 
Adj(2) .017 -.042 -.009 -.030 -.073 
?cr(3) .022 .004 -.023 -.058 -.078 
Std(3) -.011 -.065 -.047 -.081 -.052 -.028 
Adj(3) .002 -.025 -.053 -.077 -.070 
Fcr{4) .031 -.072 .030 .076 .039 
Std{4) -.165 -.12: -.084 -.095 -.020 .005 
Adj(4) -.056 -.144 -.039 -.009 -.050 
Note.—Fcr(1) means factor I unadjusted mean score. 
Std(1) means standard deviation of factor I scores. Adj(1) 
means adjusted mean score of factor I. 
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Table 8- Intercorrelations between ratings of 5 personal 
traits by department heads and three indices derived from 
foremen's own responses to H personality factors (N=318) 
FCR 
Mean 
Human 
Relations 
Quality 
Mindedness 
Leader­
ship 
Motiva­
tion 
Achieve­
ment 
Fcr (1) -.056 -.082 -.080 -.126 -.022 
Std (1) -.199 .001 .001 -.043 -.036 -.071 
Adj(1) -.025 -.070 -.085 -.119 -.049 
Fcr (2) -.017 .031 .051 .076 .024 
Std (2) .365 .011 .050 .073 .044 -.035 
Adj(2) .010 .027 .028 .071 .084 
Fcr (3) .021 .001 -.048 -.106 -.096 
Std (3) -. 146 .009 .058 .003 .001 -.083 
Adj{3) .019 .045 -.016 -.085 -.103 
Fcr (4) -.012 -.063 .036 .037 .114 
Std (4) -.198 .035 -.005 .015 .010 -.056 
Adj(4) .012 -.045 .030 .017 .012 
Note.—Fcr{1) means factor I unadjusted mean score. 
Std(1) means standard deviation of factor I scores. Adj(1) 
means adjusted mean score of factor I. 
54 
Table 9. Correlations between two measures of each of three 
personality factors 
Factor I Factor II Factor III 
Department heads 
(N=15S) 
Adjusted .489 .468 .690 
(.703) (.635) (.817) 
Unadjusted .947 .827 .827 
(.972) (.905) (.905) 
Foremen (N=318) 
Adjusted .662 .435 .730 
(.796) (.606) (.844) 
Unadjusted .954 .842 .838 
(.977) (.914) (.911) 
Note.—Values after correction for attenuation are 
inside parentheses. 
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The means and standard deviations of rating responses, 
which were calculated across subjects, are presented in Table 
11. Generally speaking, the mean ratings of the supervisory 
group (included plant managers and department heads ) are 
lower than the mean ratings of the subordinate group (foremen 
plus and foremen minus ). The means for the supervisory 
group ranges from 297.40 to 318.64. For the subordinate 
group, the range of means is 317.47 to 338.88. On the other 
hand, standard deviations of ratings of the subordinate group 
are bigger than the rating standard deviations of the 
supervisory group. There seems to be some relationship be­
tween response variability and managerial level. Plant 
managers have the lowest response variability. The foremen 
group has the highest response variability. This may indi­
cate that the ratings of the plant managers are better cri­
teria. Results of the validity study (see Tables 5, 6, 7, 
and 8) seem to support this suggestion. The overall means 
and standard deviations of 4 CPI factor scales were presented 
in Table 12. This will give the reader some idea about the 
response scores of CPI scales. 
Finally, the intercorrelations among the measures of the 
CPI factors, reported in Appendices D and E, indicate the 
measures of different factors are relatively lowly 
intercorrelated after adjustment compared to before adjust­
ment. Since both the measures of Factor II and III appear 
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valid, this lower correlation between these measures should 
result in even greater validity than indicated b^ the zero-
order coefficients. That is, each measure will have more 
nearly independent variance in the criteria when the measures 
are more nearly independent. 
The largest decrease in correlation after adjustment is 
between measures of Factor I and the other two factors. An 
alternate interpretation of Factor I is Social Desirability. 
This decrease in correlation may reflect a decrease in the 
extent to which Factor I in particular is a measure of this 
response set. 
The reliability indices and validity indices of CPI 
Factor I, Factor II, and Factor III are presented in Table 
13, Table 14, and Table 15. These tables duplicate, in part, 
previous results. However, the reader will find them 
convenient to refer to relative to the discussion which 
follows. 
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Table 10. The correlations between the responses of supervi­
sors and their subordinates to a set of items describing the 
managerial behaviors of the supervisors (N=181) 
Adjusted Onadjusted 
D.H. F.+ ?.- D.H. F.+ F.-
Adjusted 
D.H. 1.0000 
F.+ .2128 1. 0000 
F.- .1170 .2389 1.0000 
Unadjusted 
D.H. .8101 . 1874 .0901 1.0000 
F.+ .1974 .7752 . 1638 .2083 1.0000 
F.- .0592 . 1858 .5115 .0745 .2090 1.0000 
Note.—D.H. means department heads. F.+ means foremen 
plus. F.- means foremen minus. 
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Table 11. Means and standard deviations of rating responses 
(233 was added to each response to avoid negative value) 
Human Quality Leader- Motiva- Achieve-
relations mindedness ship tion ment 
Plant managers {rating department heads, N=159) 
Mean 305.26 311.31 296.88 304. 22 315. 20 
S.D. 52.94 46.311 54.73 52. 47 50. 51 
Department heads (rating foremen , N=318) 
Mean 307.96 319-16 297.15 299. ,81 315. 37 
S.D. 69.21 73.62 68.51 6 8 .  04 78. 13 
Foremen plus (rating department heads, N= 159) 
Mean 325.40 338.45 319.95 325. 14 335. 53 
S.D. 99.11 70.92 82.51 76. 50 80. 85 
Foremen minus (rating department heads, N =159) 
Mean 318.64 333.74 317.34 318. 92 336. 03 
S.D. 95.64 74.83 85.31 71. 96 74. 95 
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Table 12. Means and standard deviations of CPI responses 
Factor I Factor II Factor III Factor 17 
Department heads 
(N=159) 
Adjusted -2.08 1.51 -.83 -.44 
Mean 
Unadjusted -154.96 111.05 -66.12 -41.74 
Adjusted 1.11 .71 .92 .99 
S.D. 
Unadjusted 50.80 47.78 59.38 72.78 
Foremen (N=318) 
adjusted -1.81 1.49 -.69 -0.49 
Hean 
Unadjusted -136.91 98.79 -53.34 -44.24 
Adjusted .95 .63 .86 .89 
S.D. 
Unadjusted 51.41 43.86 58-10 65.96 
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Table 13. Intercorrelations between two measures of Factor 
I and personal traits ratings from supervisors 
Department Heads Foremen 
Unadjusted Adjusted Unadjusted Adjusted 
I I '  I I '  I I '  I I '  
I 
Unadjusted 
I' .947 .954 
I .667 ,604 .690 .609 
Adjusted 
I' .413 .511 .489 .554 .604 .653 
Human .041 -.013 -.050 
1 
1 o
 
-.058 -.054 -.017 -.034 
Relations 
Quality .051 -.026 -.030 -.082 -.074 -.088 -.064 -.058 
Mindedness 
Leadership .044 -.066 -.012 -.222 -.071 -.086 -.066 -.082 
Motivation .098 -.106 -.075 -.177 -.118 -.131 -. 086 -.125 
Achievement -.127 -.135 -.132 -.116 -.012 -.031 -.009 -.083 
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Table 14. Intercorrelations between two measures of Factor 
II and personal traits ratings from supervisors 
Department Heads Foremen 
Unadjusted adjusted Unadjusted adjusted 
II II« II II' II II' II IT' 
II 
Unadjusted 
II» .827 .842 
II .703 .447 .590 .399 
adjusted 
II' .395 .623 .468 .417 .634 .435 
Human .126 .095 -147 .186 .001 -.034 .056 -.060 
Relations 
Quality .004 .017 .073 .131 .012 .048 .034 -.007 
Hindedness 
Leadership .053 .053 .071 .190 .048 .049 .026 -.012 
Motivation .078 .056 .171 .231 .070 .075 .076 .014 
achievement .072 .092 .140 .208 .027 .019 .095 .023 
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Table 15. Intercorrelations between two measures of Factor 
III and personal traits ratings from supervisors 
Department Heads Foremen 
Unadjusted Adjusted Unadjusted Adjusted 
III III' III III' III III' III III' 
III 
Unadjusted 
III' -827 .838 
III .705 .600 .834 .731 
Adjusted 
III' -663 .812 .690 .583 i759 .730 
Human -.024 -.074 -.097 -.118 .027 .013 .006 -.022 
Relations 
Quality -.043 -.043 -.097 -.053 -.007 .030 .036 .052 
Mindedness 
— .  -  , %  —  —  t  » » » • . .  — I  • •  I  ^  — ,  •  •  .  *  „  . 1  —  —  
Leadership -.128 -.119 -.188 -.094 -.027 -.067 .037 -.050 
Motivation -.242 -.229 -.288 -.269 -.091 -.113 -.039 -.103 
Achievement -.255 -.233 -.239 -.249 -.073 -.113 -.065 -.130 
— - - • • . -
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DISCUSSION 
The results of this study indicate that the response 
variability, S , depends on the particular trait, as well as 
the individual responding. Since both inter-individual and 
intra-individual differences exist when various traits or 
attitudinal issues are being measured, independently estimat­
ed S based on individual and particular trait seem neces­
sary. How many responses are required to reliably estimate 
is an empirical question with no definite answer. Judged 
from our data, the number of responses seems to be a joint 
function of the number of items in the scale used to measure 
the trait and the specific trait being measured. The more 
well-defined is the trait, the less items are needed. It is 
also necessary that the assessment of individual differences 
be based on internally consistent group of items. Such a 
test can be made by factor analyzing a pool of items. 
The adjustment of the response scores by individual re­
sponse variability, which the normative model proposed, im­
proves the validity of the measurement. A comparison of the 
intercorrelations between four CPI trait scores and five 
personal trait ratings has shown that the adjustment is capa­
ble of increasing the validity of the measures. These 
results indicate that the normative scale and its transforma­
tion procedures are effective in controlling the response set 
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error variance, which is associated with the affective re­
sponses to personality and attitudinal inventories. 
Conventionally, there are two sources of variance identified 
in psychological measurement: 1) systematic variance and 2) 
error variance. Here we can further divide systematic vari­
ance into two components. One is irrelevant variance which 
is a function of the response sets. The other is the true 
variance. In order to reduce the irrelevant variance of a 
measure, we approach the problem by controlling it. 
Response variability, which was used to adjust the re­
sponse score, seems to have a suppressing effect. By defini­
tion, a suppressor variable is a variable in a prediction 
battery that correlates zero (or near zero) with the criteri­
on but highly with another predictor in the battery. A sup­
pressor variable has the effect of subtracting from the pre­
dictor variable that part of its variance that does not cor­
relate with the criterion and hence increases the predictive 
value of the battery. The concept of suppressor variables 
for amplifying predictive efficiency in psychological meas­
urement was introduced by Horst (1941) . Meehl (1945) , 
HcNemar (1945), Wherry (1946), and Lubin (1957) all explored 
the concept and contributed to its development. The increase 
of validity after the adjustment indicates that response var­
iability as a suppressor variable is capable of removing the 
irrelevant variance intruded into the response scores, a pre­
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dictor variable. Although Dicken (1963) concluded that sig­
nificant gains in validity by accounting for good impression 
and desirability were rare and no gain in validity resulted 
from suppressing acquiescence, the results of this study ap­
parently do not support his assertions. The difference be­
tween our method of control and the traditional methods of 
correcting for response set variance in personality scales 
may account for the different results obtained. 
An inspection of the intercorrelations among factor 
scale response mean scores, the personal traits rating 
scores, and the factor scale response variability indicate 
that the conventional suppressor variable paradigm can not be 
directly inferred from the results presented. The adjustment 
procedure imposed by the model, which divides the response 
scores by the response standard deviation, also deviates from 
the traditional multiple regression routine of the suppressor 
variables formulas. However, the higher validities associ­
ated with the lower reliabilities of the adjusted scales in­
dicate that the response variability has a suppressor effect. 
There seems to be no clear cut pattern of correlation 
between the response mean score and the response standard de­
viation, except that the sign of the correlation follows the 
direction of scoring. Since items in Factor I, Factor III, 
and Factor IV were negatively stated, the correlations were 
negative. Factor II, the achievement oriented scale with 
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positively stated items, has a relatively higher positive 
correlation (r=.359) between mean and standard deviation. A 
possible explanation is that concern with performance in the 
industrial setting may cause the social desirability response 
set to operate more than the other factors. 
The decrease of reliability after the adjustment may 
cause the reader some uneasiness. However, as is pointed out 
in t-he result section, this decrease in reliability is ex­
pected because the adjusted scores are ratio scores with both 
the numerator and denominator subject to error. The original 
reliability, those obtained before dividing the response 
scores by response variability, contain irrelevant sources of 
variance. Variance from response sets has long been found to 
frequently inflate the computed reliability coefficient and 
decrease the validity of a test (Cronbach, 1946, 1950; 
Guilford, 1954). After the adjustment, this source of irrel­
evant variance is removed. One should expect that the weight 
of the error variance is proportionally larger. 
Despite the decrease in reliability, results presented 
indicate that the validity of the measures were improved. 
The gains in increasing validity after adjustment can more 
readily be seen if we correct both reliability and validity 
for attenuation. The objective of the correction for attenu­
ation is that of estimating an intrinsic relationship: the 
correlation between the true scores on two tests or between 
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the true scores on a test and a criterion measure. Using 
Cureton's (1965) notation, in our case the corrected correla­
tion can be termed an index of intrinsic validity. 
Before applying the conventional formula for correction 
for attenuation, we have to make sure the formula are appli­
cable to the model proposed. Of course, the error structure 
of the adjusted scores are not in accord with the usual 
Spearman-Brown formulas, however these formulas may provide 
reasonable approximations. An empirical test is made to 
check whether the total scale validity can be estimated by 
two sub-scale validities. The correlation between motivation 
and Factor III, which is presented in Table 15, were used for 
calculation. For the unadjusted scales, the corrected corre­
lation turns out to be -.253 and -.240. The average of these 
two coefficients is comparable to the total scale correla­
tion, which is -.246. For the adjusted scales, the corrected 
correlations are -.313 and -.293 for two sub-scales. Again 
the average of these two correlations is comparable to the 
total scale correlation, which is -.306. 
These results and similar ones reported in Table 16 
seem to indicate that a direct application of the correction 
for attenuation formula is admissible. A comparison of the 
predicted and actual values of those higher validities pre­
sented in Tcble 14 and Table 15 are summarized as follows: 
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Table 16. Predicted and actual validities 
Variables Unadjusted Adjusted 
Involved Predicted Actual Predicted Actual 
12 12 
F2 S R1-PH .132 .099 .116 .172 .217 .185 
F2 & R4-PH .081 .059 .070 .200 .270 .204 
F2 & R5-PM .075 .096 . 086 -163 .243 .190 
F3 & R3-PM -. 134 125 -.130 -.205 -.102 -.163 
F3 & R4-PM -.253 -.240 -.246 -.313 -.293 -.306 
F3 & R5-PH -.267 -.244 -.255 -.260 -.271 -.296 
F2 & Bl-Fm .172 .224 .197 .207 .281 .223 
F2 5 R2-Fm .074 . 147 .111 .012 .306 .161 
F2 & 53-Fm .131 . 160 . 145 .200 .257 .206 
F2 & R5-Fm .138 .160 .149 .191 .207 .205 
Note.—F2 & B1-PM means "between CPI factor II and the 
first personal trait rating by plant managers." F2 5 Rl-Fm 
means "between CPI factor II and the first personal trait 
rating by foremen." 
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Using the conventional formula of correction for attenu­
ation, the intrinsic validity of the adjusted measures was 
shown to be higher than the unadjusted measures. For exam­
ple, from data presented in Table 6 and Table 14, we can es­
timate, by Spearman-Brown formula, the reliability of Factor 
II scale. The estimated reliability for unadjusted total 
scale is .905. For the adjusted scale, the estimated reli­
ability for the total scale is .635. The estimated intrinsic 
validity, by taking the ratio of the original validity and 
the square root of the estimated reliability, is .157 for the 
unadjusted measure and .257 for the adjusted measure. The 
criterion for these validity coefficients is the achievement 
oriented rating. This means that after correction for atten­
uation, the validity of the adjusted measure increased from 
.205 to .257, relative to an increase from .149 to .157 for 
the unadjusted scale. This result demonstrates that the 
adjusted scale is a measure potentially more capable of 
yielding valid assessment. The following table presents the 
increase of validity after correction for attenuation based 
on significant correlations in Table 5 and Table 6: 
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Table 17. A comparison of validity coefficients before and 
after correction for attenuation 
Variables Uncorrected Corrected 
involved Unadjusted Adjusted Unadjusted Adjusted 
F2 & P1-PM .116 .185 . 122 .232 
F2 & R4-PS .070 .204 .073 .256 
F2 & R5-PM .085 . 190 . 089 .238 
F3 & R3-PH -.130 -.163 -.137 -.180 
F3 & R4-PM -.246 -.306 -.259 -.339 
F3 & R5-PM -.255 -.296 -.268 -.327 
F2 & Rl-Fm .197 .223 .207 .280 
F2 & R2-Fm .111 .161 .117 . 202 
F2 & R3-Fm .145 .206 . 152 .257 
F2 S R5-Fm .149 .205 . 157 .257 
Note.—F2 S R1-PM means "between CPI factor 11 and the 
first personal trait rating by plant managers." F2 & El-Fm 
means "between CPI factor II and the first personal trait 
rating by foremen." 
Although ratings and rankings have long been used as 
criteria for validation of personality measures, using 
ratings as criteria for validation is not a highly recommend­
ed procedure. It is well known that ratings are subject to 
rater biases and other sources of errors such as halo effect 
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and central tendency effect. Since the raters in oar study 
are unselected managerial personnel, no special training was 
given in rating techniques, the rating scores may consist of 
a fair amount of error variance. Using only one item to rate 
each personal trait also limited the accuracy of the rating 
scores. These factors may have contributed to, partly, the 
low correlation between self-descriptive CPI response scores 
and personal traits rating scores. 
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SUaHARY 
The purpose of the present study was to (1) derive a 
normative model with a judgment of certainty response format 
and data adjustment procedure designed to control response 
set effects in personality and attitude measurement, and (2) 
investigate the psychometric properties of the proposed 
model, especially, the effects on the reliability and 
validity of the scale. 
A total of 732 managerial personnel were involved in 
providing data for this study. Responses to three psycholog­
ical measures were collected on a 99-point scale according to 
the judgment of certainty instructions. The first set of 
measures include four personality trait scales developed from 
factor analyzing CPI items. The second set of measures are 
derived from a personal traits rating scale. The third set 
of measures are derived from a management style guestion-
naire. Responses to these measures were first transformed to 
normal deviates. These normal deviates were further adjusted 
by individual response variability. The adjusted score was 
used as a person's trait score. 
Using individual's sub-scale response variabilities as 
observations, correlational studies consistently found that 
the response variability is a joint function of particular 
trait being measured and the items used in the measurement 
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scale. Both intra-individual and inter-individual differ­
ences were found in this variable. The implication of this 
finding is that when various traits were measured, separate 
estimation of the individual's response variability of each 
trait should be calculated in order to adjust the response 
scores adequately. 
Ratings on personal traits by supervisors were used as 
criteria for the validation study of CPI normative scales. 
The results indicate that adjusted scale scores are more 
valid than the unadjusted response scores. This improvement 
in validity can more readily be seen when the correlations 
between predictors and criteria were corrected for attenua­
tion. 
A decrease in reliability was found after the response 
scores were adjusted. This decrease is expected because the 
original reliability was inflated by the functioning of re­
sponse sets. Since the model was designed to remove the ir­
relevant sources of variance caused by response sets, the re­
liability of the adjusted measures should be expected to de­
crease. The increase in validity in spite of a decrease in 
reliability suggests that the proposed normative model is ef­
fective in controlling irrelevant sources of variance and can 
produce a more valid measure. 
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APPENDIX A: CPI FACTORS SCALES 
INSTRUCTIONS 
Following these instructions are statements about a wide variety of things. Your responses to these 
statements will help the investigators understand your interests and personality. We hope to determine 
how responses to these statements ore related to how you do your job, how you feel about your job, and 
how you are perceived by your administrative superiors and subordinates. 
Please answer each statement with a number from 1 to 99 in the space following the statement. An­
swer "1" to those statements you completely DISAGREE with, and answer "99" to statements you com­
pletely AGREE with. Answer with numbers between **1" and "99" for statements which you agree or 
disogree with less than completely. 
Th- closer your answer is to "99" the more you agree with the stotement, ond the closer your answer 
is to "1" the less you agree with the statement. Answer "50" TO those statements you have no opinion 
about. 
The following scale may help in keeping these directions in mind. 
1 10 
DISAGREE 
20 30 40 50 60 
Uncertain 
or no opinion 
70 80 90 99 
AGREE 
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The underlined number before each statement is the 
factor loading of that statement. 
FACTOR 
22 1. I consider the "funnies" the only interesting part 
of the newspaper. 
21 2. Several times a week I feel as if something 
dreadful is about to happen. 
23 3. I find there's no use in doing things for people; 
you only find that you get it in the neck in the 
long run. 
23 4. It makes me feel like a failure when I hear of the 
success of someone I know well. 
21 5. When someone does me wrong I feel I should pay him 
back if I can, just for the principle of the things. 
30 6. I find it hard to keep my mind on a task or job. 
3J 7. I often feel as if the world was just passing me by. 
27 8. I believe that as long as a person votes every four 
years, he has done his duty as a citizen. 
21 9. I would do almost anything on a dare. 
24 10. I find that with things going as they are, it's 
pretty hard to keep up hope of amounting to something. 
22 11. I must admit that I often do as little work as I 
can get by with. 
21 12. I am somewhat afraid of the dark. 
22 13. I have a tendency to give up easily when I meet 
difficult problems. 
24 14. I have the wanderlust and am never happy unless I 
am roaming or travelling about. 
25 15. I have had blank spells in which my activities were 
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interrupted and I did not know what was going on 
around me. 
41 16. I am secretly pleased when someone else gets into 
trouble. 
24 17. I like to keep people guessing what I'm going to do 
next. 
30 18. Inwardly I dislike putting myself out to help other 
people. 
29 19. 1 pretend to care more about others than I really do. 
21 20. I worry to much about sex. 
24 21. Sometimes I feel that I am about to go to pieces. 
22 22. I am so touchy on some subjects that I can't talk 
about them. 
27 23. I feel the future is too uncertain for me to make 
serious plans. 
21 24. I am often bothered by useless thoughts which keep 
running through my mind. 
34 25. I sometimes feel that I am a burden to others. 
23 26. I often feel as though I have done something wrong 
or wicked. 
22 27. I often lose my temper. 
35 28. I am bothered by people outside, on public 
transportation and in stores, watching me. 
30 29. I feel that I have often been punished without cause. 
39 30. At times I have a strong urge to do something 
harmful or shocking. 
41 31. I don't seem to care what happens to me. 
33 32. I am afraid to be in the dark. 
27 33. I have nightmares every few nights. 
31 34. If I am driving a car, I try to keep others from 
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passing me. 
25 35- I have a great deal of stomach trouble. 
31 36. I have been afraid of things or people that I knew 
could not hurt me. 
39 37. I cannot do anything well. 
27 38. I believe I should not have to pay taxes for the 
schools if I do not have children. 
39 39. I feel that voting is nothing but a nuisance. 
21 40. When I am feeling very happy and active, someone 
who is blue or low will spoil it all, 
20 41. I find it easy to "drop" or "break with" a friend. 
52 42. Everything tastes the same to me. 
34 43. I could be perfectly happy without a single friend. 
48 44. Much of the time my head seems to hurt all over. 
37 45. I exaggerate my trouble in order to get sympathy. 
48 46. I should not be expected to do anything for the 
community unless I am paid for it. 
26 47. I have no great desire to learn new things. 
49 48. No one seems to understand me. 
23 49. I dream frequently about things that are best kept 
to myself. 
31 50. It is impossible for an hônest man to get ahead in 
the world. 
59 51. The future seems hopeless to me. 
26 52. I never seem to get hungry. 
25 53. I seem to do things I regret more often than other 
people do. 
54 54. I have reason for feeling jealous of one or more 
03 
39 
38 
22 
12 
22 
35 
58 
46 
23 
28 
27 
11 
47 
24 
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members of my family. 
55. I would never go out of my way to help another 
person if it meant giving up some personal pleasure. 
56. There are certain people whom I dislike so much 
that I am inwardly pleased when they are catching 
it for something they have done. 
57. I doubt if anyone is really happy. 
58. My mouth feels dry almost all of the time. 
59. I believe most people would' be better off if they 
never went to school. 
60. It is pretty easy for people to win arguments with me. 
61. When I am cornered I tell the portion of the truth 
which is not likely to hurt me. 
62. I have not lived the right kind of life. 
63. I sometimes want to run away from home. 
64. Life usually hands me a pretty raw deal. 
65. I feel that most young people get too much education. 
66. I have one or more bad habits which are so strong 
that it is no use fighting against them. 
67. I don't think that I am quite as happy as others 
seem to be. 
68. I feel any job is all right with me, as long as it 
pays well. 
69. I don't really care whether people like me or 
dislike me. 
70. I feel like giving up quickly when things go wrong. 
71. If people had not had it in for me I would have 
been much more successful. 
72. I have often felt guilty because I have pretended 
' to feel more sorry about something than I really was. 
21 
29 
25 
13 
36 
54 
24 
28 
2 2  
20 
ZI 
21  
24 
34 
16 
33 
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73. ' I have been frightened by things some of ny family 
have done. 
74. My skin seems to be unusually sensitive to touch. 
75. If the pay was right I would like to travel with a 
circus or carnival. 
76. I am troubled by attacks of nausea and vomiting. 
77. I would have been more successful if people had 
given me a fair chance. 
78. It often seems that my life has no meaning. 
FACTOR II 
1. My daily life is full of things that keep me busy. 
2. I always like to keep my things neat and tidy and 
in good order. 
3. I seem to be about as capable and smart as most 
others around me. 
4. I think I would enjoy authority over other people. 
5. I believe we are made better by the trials and 
hardships of life. 
6. I consider a matter from every standpoint before I 
make a decision. 
7. I do not mind taking orders and being told what to 
do. 
8. If given the chance I would make a good leader of 
people. 
9. I usually expect to succeed in things I do. 
10. I would rather be a steady and dependable worker 
11 
12  
13 
14 
15 
1 6  
17 
1 8 .  
19. 
2 0 .  
21 ,  
22. 
23. 
24. 
25. 
2 6 .  
27. 
28 .  
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than a brilliant but unstable one. 
Host of the time I feel happy. 
I like to plan out my activities in advance. 
I usually feel that life is worthwhile. 
I always try to do at least a little better than 
what is expected of me. 
I enjoy many different kinds of play and recreation. 
I often wish people would be more definite about 
things. 
If I am able and willing to work, I have a good 
chance of succeeding. 
My parents wanted me to "make good" in the world. 
I often think about how I" look and what impression 
I am making upon others. 
I do not like to loan things to people who are 
careless in the way they take care of them. 
I feel that education is more important than most 
people think. 
In school most teachers treated me fairly and 
honestly. 
I usually try to do what is expected of me, and to 
avoid criticism. 
I like to have a place for everything and 
everything in its place. 
I enjoy planning things, and deciding what each 
person should do. 
I am a hard and steady worker. 
I always see to it that my work is planned and or­
ganized carefully. 
I regard the right to speak my mind as very important. 
26 29. 
UO 1. 
47 2. 
27 3. 
26 4. 
49 5. 
24 6. 
39 7. 
-23 8. 
33 9. 
21 10. 
53 11. 
-28 12.  
-32 13. 
40 14. 
-21 15. 
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I like to give orders and get things moving. 
FACTOR III 
I doubt whether I would make a good leader. 
It is hard for me to start a conversation with 
strangers. 
I get very nervous if I think that someone is 
watching me. 
I usually feel nervous and ill at ease at a formal 
dance or party. 
When in a group of people I have trouble thinking 
of the right things to talk about. 
I am likely not to speak to people until they speak 
to me. 
I feel nervous if I have to meet a lot of people. 
When I work on a committee I like to take charge of 
things, 
I usually don't like to talk much unless I am with 
people I know very well. 
I feel sort of scared when I move to a strange place. 
It is hard for me to find anything to talk about 
when I meet a new person. 
I like to talk before groups of people. 
I am a good mixer. 
It is hard for me to act natural when I am with new 
people. 
I am a pretty fair talker. 
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-22 16. I am usually a leader in my group. 
24 17. T would rather not have much responsibility for 
other people. 
30 18. I am embarrassed with people I do not know well. 
28 19. I am afraid to give a talk in public. 
-25 20. I would describe myself as a pretty "strong" per­
sonality. 
FACTOR IV 
29 1. I think a person needs to "show-off" a little now 
and then. 
22 2. I must admit that I enjoy playing practical jokes 
on people. 
3_1 3. I sometimes pretend to know more than I really do. 
26 4. I get very tense and anxious when I think other 
people are disapproving of me. 
49 5. I like to boast about my achievements every now and 
then. 
28 6. I like to be the center of attention. 
51 7. I àm apt to show off in some way if I get the chance. 
22 8. Sometimes I rather enjoy going against the rules 
and doing things I'm not supposed to. 
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APPENDIX B; PE5S0NAL TRAITS FATING SCALE 
In this section, please use 
0 $ 9 
the following scale when responding to the statements below; 
• • 9 9 § $ f $ 
1 10 20 30 40 50 60 70 80 90 99 
Less than enough About what is More than enough 
to do his job needed to do to do his job 
adequately his job adequately 
Please answer every statement. If ony one subsection is irrelevont or if you cannot moke a judgment os 
requested, answer "50". Write the number corresponding to your rating on the line near the statement or 
statement number. 
HOW DOES THE PERSON BEING RATED COMPARE WITH THE AVERAGE PERSON IN HIS JOB 
CLASSIFICATION IN TERMS OF: 
Item Your 
No. Answer 
1. Intellectual and Reloted Capacities. Creotiveness, analytical ability, intellectual 
capacity, general knowledge, ability to learn and concentrate, mental alertness, 
and imagination. 
2. Human Relations and Related Skills. Ability to get along with others, ability to 
work with others, consideration of others, friendliness and tact, self-control, so­
ciability, and courtesy. 
3. Concern for Quality and Related Matters. Concern for accuracy and quolity of his 
work and the work of su^rdinotes, quality mindedness, thoroughness. 
4. Leadership Orientation and Related Quolities. Productivity of work hcSits, flexi­
bility, ability to organize, leadership, ability to carry out responsibility, adapta­
bility, planning ability, and potential for advancement. 
5. Independence and Reloted Qualities.Motivation, self-confidence, and self-reliance. 
6. Achievement Orientation ond Related Quolities. Desire to succeed, ambition, phy­
sical energy and drive, enthusiasm for work, and endurance. 
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APPENDIX C: KANàGEMENT STYLE QUESTIONNAIRE 
Instructions for D^partmen» Heads 
The purpose of this section of the questionnaire is to provide a basis for you to describe how you do 
your job and what style of management you use. Some of these stdtoments are simply descriptive. Others 
ask you to indicate how well you perform various aspects of your job. 
It is recognized that self-appraisal is difficult. It is difficult to appraise oneself in an unbiased way. 
However, you know yourself better than anyone else does. Also, your own evaluations of yourself will be 
supplemented by descriptions from your subordinates and your administrative superiors. These three 
sources for evaluations will be compared and differences among them will be assessed over the full term 
of the research. 
You are asked to respond to the statements below in terms of how descriptive each one is of how you 
operate in your work. A number of the stotements con be interpreted as descriptive of behavior which 
might occur outside of the job situation as well as on the job. However, you are asked to restrict your 
responses to your oppraisol of your performance on the job. For example, one of the statements soys, 
"I am big enough to admit when 1 am wrong." 
Some people will behave this way in relation to work associates but not in relation to members of their 
family or friends. These people should indicate this statement is descriptive of them since it describes 
their on-the-job performance. Please respond to each statement according to how descriptive it is of your 
typical performonce on the job. 
When responding to the statements below, please use the following scale: 
§ 0 9 »  >  P  »  9  t  »  $  
1 10 20 30 40 50 60 70 80 90 99 
Very Neither descriptive Very 
NONdescriptive nor NONdescriptive Descriptive 
Please remember to respond to every statement. 
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Instructions for Foremen 
The purpose of this section of the questionnaire is to provide o basis for you to describe how you do 
your job and what style of management you use. Some of these statements are simply descriptive. Others 
ask you to indicate how well you perform various aspects of your job. 
It is recognized that self-appraisal is difficult. It is difficult to appraise oneself in an unbiased way. 
However, you know yourself better than anyone else does. Also, your own evaluations of yourself will be 
supplemented by descriptions from your subordinates and your administrative superiors. These three 
sources for evaluations will be compared and differences among them will be assessed over the full term 
of the research. 
You ore asked to respond to the statements below in terms of how descriptive each one is of how you 
operate in your work. A number of the statements can be interpreted as descriptive of behavior which 
might occur outside of the job situation as well as on the job. However, you ore asked to restrict your 
responses to your appraisal of your performance on the job. For example, one of the statements says, 
"I am big enough to admit when I am wrong." 
Some people will behove this way in relation to work associates but not in relation to members of their 
family or friends. These people should indicate this statement is descriptive of them since it describes 
their on-the-job performance. Please respond to each stotement according to how descriptive it is of your 
typical performance on the job. 
When responding to the statements below, please use the following scale: 
9 9 9 f 9 f 9 9 9 9 9 
1 10 20 30 40 50 60 70 80 90 99 
Very Neither descriptive Very 
NONdescriptive nor NONdescriptive Descriptive 
Please remember to respond to every statement. 
Foremen got the same items as the department heads did, 
except that "T" was changed to "He". For example, "T am 
friendly to everyone" was changed to "He is friendly to 
everyone". 
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1. I listen readily to suggestions for the improvement of 
work. 
2. I know all phases of all jobs in my department. 
3. I express appreciation when one of my subordinates does 
a good job. 
4. I see to it that the people under me are working up to 
their limits. 
5. I back up my men in their actions. 
6. I limit myself to a few close friends and I am cool to 
other associates. 
7. I help my men with their personal problems. 
8. I am slow to accept new ideas. 
9. My employees feel free to approach me with their problems. 
10. I select a few members of my department to be my friends. 
11. I use little tact in discussing problems or giving in­
structions to my employees. 
12. I make those under me feel at ease when talking with them. 
13. I am willing to make changes. 
14. I have good coordination among members of my department. 
15. I am big enough to admit when I am wrong. 
16. I treat all men as my equal. 
17. I am well liked by all my employees. 
18. I stand up for my men even though it makes me unpopular 
with higher manageemnt. 
19. I am not sure of my own decisions, thus creating a 
sense of insecurity and dissatisfaction in my employees. 
20. I have a personal interest in all my people. 
21. I have developed a team spirit in my department so that 
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when one person finishes his work he help others. 
22. I find it difficult to appraise other people. 
23. I am always aware of the status and progress of work in 
my department. 
24. I suggest new approaches to problems. 
25. I am easy to understand. 
26. I am friendly and can be easily approached. 
27. I try out ray new ideas. 
28. I see that a man is rewarded for a job well done. 
29. I am pleasant in all of my contacts with other Owens-
Illinois employees regardless of the situation. 
30. I watch out for "sore spot" in my department and take 
action to remedy them. 
31. I am always ready with a smile and I come to work smiling. 
32. I emphasize meeting of deadlines. 
33. I put good suggestions made by my subordinates into op­
eration. 
34. I am not sure of myself. 
35. I let personal likes and dislikes affect my appraisals 
of people. 
36. I have an excellent sense of humor._ 
37. I am often at a loss to decide a course of action. 
38. I wait for my men to push new ideas before I do. 
39. I know my people well. 
40. I sell the company to my employees. 
41. I make new acquaintances with ease. 
42. I resist changes in ways of doing things. 
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43. I have a pleasant manner in the office. 
I refuse to explain my actions. 
45. I encourage slow-working men to greater effort. 
46. I treat people under me without considering their 
feelings. 
47. I don't carry out small details. 
48. I try to keep the men under me in good standing with 
those in higher authority. 
49. I often have to be prompted into supervisory action. 
50. My knowledge of and belief in company policies makes it 
easier for me to explain and receive acceptance for 
these policies from my people. 
51. I demand more than my subordinates can do. 
52. I may overlook checking on errors although I know it is 
needed. 
53. I create a favorable impression for the company with 
new employees. 
54. I stress the importance of high morale among those 
under me. 
55. I am friendly to everyone. 
56. I review salaries and promotions thoroughly so the 
deserving ones are given every opportunity to advance. 
57. I am proud to tell people that I work for the company. 
58. I use little tact in dealing with other departments and 
as a result get little cooperation from them. 
59. I am well informed on all the aspects of the industry 
applicable to my work. 
60. I am overconfident of my ability to apply my knowledge. 
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APPENDIX D 
Intercorrelations between unadjusted and adjusted CPI scales 
(department heads) 
CPI Factor Scales 
I 1» IT II II' IIT III III' HIT IT 
Unadjusted 
I' .95 
IT .99 .99 
II — .61 -.58 -.60 
II' — .68 -.62 —. 66 .83 
IIT — .68 — .63 -.66 .96 .95 
III .59 .62 .61 -.31 -. 41 -.38 
III' .48 .47 .48 -.36 -.42 -.41 .83 
HIT .56 .57 . 57 -.35 -.43 -.41 .95 
IV .34 .34 .34 .01 -.13 -.06 .26 
adjusted 
I» . 49 
IT .89 .77 
II — .08 -.04 -.11 
II' -. 14 -.16 -. 18 .47 
IIT -. 12 -.04 -.15 .87 .79 
III .30 .31 .40 .21 .20 .23 
III' .25 .21 .29 -.37 .32 -.37 .69 
HIT .34 .31 .41 -.34 -.32 -.37 .87 
IV .24 .14 .24 .15 -.04 -.12 . 14 
Note.—Two sub-scales are presented first, (e.g. I and 
I*), followed by total scale (IT) . There is no sub-scale in 
Factor IV. 
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APPENDIX E 
Intercorrelations between unadjusted and adjusted CPI scales 
(foremen) 
CPI Factor Scales 
I I« IT II II' IIT III III' HIT IV 
Unadjusted 
I 
I' .95 
IT .99 .99 
II -.57 — .56 -.57 
II' -.52 -.53 -.53 .84 
IIT -.57 -.57 -.58 .96 .96 
III .59 .55 .58 -.43 -.32 -.39 
III' .47 .44 .46 -.43 -. 33 -.39 .84 
HIT .56 .52 .54 -.45 -.34 -.41 .96 
IV .50 .50 .50 .05 -.13 -.09 .19 
adjusted 
I 
I* . 66 
IT .91 .89 
II -.10 -.09 -. 10 
II» 
-.11 -.14 -.13 .43 
IIT -.14 -.14 -. 15 .81 .83 
III .36 .29 .38 .29 .11 .22 
III* .25 .23 .29 -.24 , 17 -.25 .73 
HIT .34 .30 .38 -.25 -.15 -.24 .91 
IV .41 ,36 .44 .12 -.04 .07 .05 
Note.—Two sub-scales are presented first, (e.g. I and 
I*), followed by total scale(IT). There is no sub-scale in 
Factor IV, 
